variation in allopatry vs. that in sympatry, (3) the degree of intermating of the various pheriotypes found in the region of overlap and interbreeding, based on a very large sample, and (4) we estimate the relative fitness of hybrids as a basis for inferring the evolutionary status of the taxa in the zone of overlap and hybridization. Such data conclusively resolve the decades-long debate (Grinnell 1901 Initially, the main effort was to define in detail the breeding distributions of daggetti and nuchalis and to collect geographically representative specimens as a basis for interpreting character variation. Later, we concentrated on finding nests in the zone of sympatry and hybridization in order to determine the phenotypes of mated adults. All important localities of sympatry and hybridization were visited at least twice, but not in succeeding years. This allowed for local population recovery after collecting. Except in a few instances, when we attempted to obtain mated pairs and their young for studies of character inheritance, only one parent was taken at a nest. Collecting was unnecessary for many nests because the parental phenotypes could easily be determined. If one parent was more difficult than the other to characterize according to a hybrid index system (see next section), because of plumage wear or damage from tree pitch or because of apparent intermediacy, this individual was the one taken. The surviving parent typically remained to attend to the eggs or young. The major collection studied was that obtained by the first author in Oregon, California, and Nevada (223 specimens). We also had available for comparison the 14 adult specimens taken in Modoc County, California in 1948 and 1949 by Howell (1952) 
ZONE OF SYMPATRY AND •-•YBRIDIZATION
The breeding distribution of daggetti is fairly continuous through the Sierra Nevada, coast ranges, and mountains of south-central Oregon (Fig. 2) . In contrast, in the western portion of its nesting range, nuchalis forms scattered pop- Presumably, the statistically significant differences arose in the 4 samples because of opposing sources of bias in the two kinds of records. Because we attempted to collect odd-appearing birds to document the range of variation present in natural populations, the specimen records probably are slightly biased toward hybrids. In contrast, because the subtle hybrid features of some presumptive backcrosses and recombinant types are not always easy to detect in the field, it is likely that the sight records are slightly biased toward pure parental forms. common score in allopatric than in sympatric populations; the reverse was true for a score of 1. Although the meaning of this difference is unclear, we suspect that it is an artifact of collecting date. In general, specimens were taken later in the season in the zone of sympatry and hybridization than in the regions of allopatry, simply because of the fortuitous scheduling of field trips. Thus, the sympatric specimens appear slightly more worn and, therefore, have slightly higher hybrid index scores than those from allopatry. Despite this single instance of nonconcordance, the frequencies of most categories were similar enough according to the Kolmogorov-Smirnov tests to justify the conclusion that the proportions of typical parental types within the zone of overlap and hybridization were correctly identified.
Eighty-eight percent of the males and 92% of the females are either typical daggetti or typical nuchalis (Fig. 4) . Thus, only 10% of all mated birds are hybrids. Oddly, 7% more daggetti males than females and 11% more nuchalis females than males were involved in these matings from the zone of overlap. However, this difference only approaches statistical significance (X21 = 2.55, 0.100 < P < 0.250). It is of interest that more males (11.7%) than females ( Finally, we compared allopatric (Fig. 3) and sympatric (Fig. 4) 
FITNESS OF HYBRIDS
Information on the survival of hybrid offspring, their relative success in eventual mating, and their production of young is central to interpretations of the status of hybrid zones and of the evolutionary significance of these zones to the taxa in question. Although such data are essentially lacking for the present example of hybridization in Sphyrapicus, certain useful inferences on hybrid fitness can be gained from further analysis of the phenotypes of mated adults (Fig. 5, Table 1 ). Twenty-eight hybrids (9.7% of the total population) were recorded. These fell into two groups: (1) As a working null hypothesis, assume that the 9 interspecific pairs fledged as many young as conspecific pairs and that the proportion of these young surviving to breed ! yr later was comparable to that from typical matings. As- Although the results of allopatric vs. parapattic differentiation cannot be distinguished, certain characteristics of the overlap-hybrid zone described here in Sphyrapicus allow us to discuss the merits for this example of the various hypotheses. Three features of the sapsucker hybrid zone are pertinent to the choice of a working hypothesis. First, at least in the short term, the zone is certainly not ephemeral; hybrids have been known for over a century (Howell 1952 We are left with the dynamic-equilibrium model (stable-zone hypothesis), the assumptions of which are in general agreement with all of the foregoing data. In the sapsucker ex-ample, the "ecotonal" nature and position of the hybrid zone on a climatic gradient, rather than enhancing the fitness of hybrids as expected by Moore Premating isolating mechanisms.--Because mating in the zone of sympatry is strongly assortative according to phenotype rather than random, we may assume that some feature of behavior or plumage acts to reduce the numbers of matings between daggetti and nuchalis. Neither Howell (1952) nor we discovered any differences in display or voice between the two forms; if such exist, they must be subtle. However, it is important to note than no detailed behavioral study of either form has ever been conducted. Presumably, then, the striking plumage differences of daggetti and nuchalis serve as the principal premating isolating mechanisms. Howell (1952: 273) observed that in mixed matings, either of S. r. ruber (or of S. r. daggetti) and nuchalis or of birds of variously intermediate stock, the male of the pair was the redder individual in all but one instance. This intriguing finding led him to suggest "that the amount of red in the plumage may be a factor in courtship and mate selection in nuchalis and intermediates between nuchalis and daggetti or ruber." Our data can be examined in the light of Howell's findings. Of 9 interspecific matings of pure parental phenotypes, the male was daggetti and the female was nuchalis in 8 instances (Fig. 5, Table 1 ). Weisser (1973) also reported an interspecific pair of sapsuckers at Lee Vining Creek, Mono County, California where the male was daggetti and the female was nuchalis. Furthermore, in 8 additional matings involving typical female nuchalis and males of scores 3-5, the male was redder. Finally, in 5 examples in which a typical female nuchalis was mated to a male with a score of 7-9, again the male was redder. In 5 backcrosses of a hybrid mated to a pure daggetti, the redder bird was the male. One mating of hybrids, each with a score of 6, was equivocal. However, in 2 backcrosses (male 6 x female 3, male 12 x female 6) the female was the redder mate. In sum, of 36 matings, apart from those involving typical conspecifics, in 33 the male was redder, 1 was equivocal, and in 2 the female was the redder individual. Thus, Howell's hypothesis is strongly supported (Sign test, P < 0.001). Parenthetically, it is of interest to note that in the related species S. varius, in which the male has a red throat and the female a white throat, again the male is the redder sex.
However, because most nuchalis mate with their own kind, it cannot be simply a matter of the amount of red that determines mate choice.
Howell agreed when he stated (1952: 273), "one can hardly expect mate selection between the races to apply so strictly .... "How, then, can these mixed matings be explained? To this end we offer the following speculative scenario that
